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x  Abstract 
Abstract 
 
 
 
Telehealth has the potential to improve access to health services for patients living in 
rural and remote communities.  Despite the long distances in Queensland, telehealth has 
been significantly under-utilised.  One possible reason is that it has generally been 
easier for the referrer to send patients to a specialist than to organise a telehealth 
consultation.  This thesis describes a novel model of telehealth, in which a small scale 
call centre was accessible by a single telephone number.  All calls made to the centre 
were received by a telepaediatric coordinator.  The coordinator was responsible for 
facilitating the appropriate response. 
 
The principal hypothesis was that by shifting the responsibility for telepaediatrics from 
the referrer to the provider, the telehealth process could be made equally or more 
attractive than the conventional alternative.  The model was tested and proven to be an 
effective method for the coordination of telehealth services.  During the first three years 
of operation, about 1400 patient consultations were coordinated by the telepaediatric 
service.  The continued usage of the service has been an encouraging sign of its 
acceptance amongst clinicians.  Telepaediatric activity steadily increased to about 20 h 
of videoconferencing time per month for clinical consultations.  On average 50 patient 
consultations were conducted per month.  Paediatric subspecialties included burns, 
cardiology, child development, dermatology, diabetes, endocrinology, gastroenterology, 
nephrology, neurology, oncology, orthopaedics, paediatric surgery and psychiatry. 
 
Activity data at selected regional sites pre and post telepaediatrics showed a marked 
reduction in the number of children travelling to Brisbane for an outpatient appointment 
and a substantial increase in the number of children accessing specialist services in their 
local hospital (via videoconference). 
 
Abstract  xi 
An economic analysis of telepaediatric activity showed savings made to the state health 
department.  The total cost of providing 975 patient consultations through the 
telepaediatric service was $740,248.  The estimated potential cost of providing an 
outpatient service to the same number of patients at the Royal Children’s Hospital 
(RCH) in Brisbane was $1,060,231.  Based on the analysis of 975 patient consultations, 
telepaediatrics was a more cost-effective method for the delivery of outpatient services 
when the workload exceeded 597 patient consultations and resulted in a net saving of 
about $320,000 to the health service provider.  A sensitivity analysis showed that the 
threshold point was most sensitive to changes related to videoconference equipment 
costs, staff salaries and patient travel costs; other factors (e.g. telecommunication costs) 
were less important. 
 
The family costs of attending outpatient appointments in person at the RCH and via 
videoconference at a regional hospital close to home were compared by interviewing 
300 families.  There were significant differences between the two groups.  It cost 
families more to attend an appointment at the RCH than to attend a videoconference.  
95% of families (n=100) in the RCH group reported at least one type of expense 
(median cost $18).  In contrast, only 10% of families (n=200) who had a local 
videoconference reported any additional costs (median cost $0).  Families who had their 
specialist appointment via local videoconference spent less time travelling to and from 
their appointment and less time off work. 
 
The accuracy of clinical assessments for burns conducted via videoconference was 
investigated.  Agreement between the two consultants when seeing patients face-to-face 
(FTF) was moderately high, with an overall concordance of 85%.  When 
videoconferencing was used, the level of agreement was almost the same, 84%.  This 
confirms that the quality of information collected during a videoconference appointment 
is similar to that information collected during a conventional FTF appointment for a 
follow-up burns consultation. 
 
 
 
xii  Abstract 
The routine use of telepaediatrics for the delivery of post-acute burns care meant that 
families in regional and remote parts of Queensland had more convenient access to 
specialist services which were normally only available in Brisbane.  293 patient 
consultations were conducted during the first three years. 
 
A substantial proportion of outpatient care could be delivered using videoconferencing, 
email and the telephone.  Telepaediatric burns services proved valuable in two key 
areas. The first area involved the delivery of routine specialist clinics via 
videoconference. The second area related to ad-hoc patient consultations for 
collaborative management during acute presentations. 
 
Telepaediatrics was used to complement the conventional outreach programme for 
children with diabetes and endocrine conditions.  In three years, 194 patient 
consultations and 13 education sessions were conducted via videoconference.  
Telepaediatric services in endocrinology and diabetes were established at three levels:  
(1) the coordination of routine specialist clinics via videoconference; (2) ad-hoc patient 
consultations for collaborative management during acute presentations and at times of 
urgent clinical need; and (3) the delivery of education to staff and patients throughout 
the state. 
 
This study provides quantitative evidence to support the feasibility and cost-
effectiveness of a novel telehealth service model in Queensland.  Telepaediatrics has 
been successfully introduced as a routine service at the RCH, alongside conventional 
methods of health service delivery. 
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Term    Definition 
 
 
ABS    Australian Bureau of Statistics 
 
ATSP Association of Telehealth Service Providers        
(Portland, OR, USA) 
 
Bandwidth The capacity of an electronic transmission medium to 
transmit data per unit of time. The higher the bandwidth, 
the more data can be transmitted. Typically measured in 
kilobits or megabits per second (Mbit/s). Standard 
telephones are low bandwidth devices (maximum 
bandwidth = 33.6 kbit/s). Cable television uses high 
bandwidth (up to 140 Mbit/s). 
 
CNC    Clinical Nurse Consultant 
 
CODEC COder/DECoder (also COmpression/DECompression) 
device.  This is hardware and/or software used with 
interactive video systems that converts an analogue signal 
to digital, then compresses it so that lower bandwidth 
telecommunications lines can be used. The signal is 
decompressed and converted back to analogue output by a 
compatible CODEC at the receiving end. The 
compression method (algorithm) may be proprietary or 
(much preferred) standards-based. 
 
COH    Centre for Online Health (University of Queensland) 
 
Cost-benefit analysis Determines how much more or less of society’s resource 
should be allocated to achieve a defined goal.  Compares 
input and output in monetary units. 
 
Cost-effectiveness analysis Determines how a given goal is achieved most efficiently.  
Relates costs to some measures of outcome. 
 
Cost-minimisation analysis Determines which of two options with equal benefits has 
the lowest costs.  Compares costs between different 
options thought to be equally effective. 
 
Cost-utility analysis Determines the best way of spending a given health care 
budget.  Relates cost to healthy years gained. 
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Efficacy The ability to achieve a desired effect under artificial, 
laboratory conditions. 
 
Efficiency The allocation of goods to their uses of highest relative 
value.  The ratio of the output to the input of any system. 
 
Effectiveness The ability to produce a desired health outcome (cure, 
alleviation of pain, return of functional abilities), under 
real-life conditions. 
 
ENT    Ear, nose and throat 
 
FTF    Face-to-face; conducted in person 
 
IDDM    Insulin Dependent Diabetes Mellitus 
 
Incidence The rate of occurrence of some event, i.e. the number of 
occurrences per unit of time. 
 
IP    Internet protocol 
 
IQR    Inter-quartile range 
 
ISDN     Integrated Services Digital Network 
 
Kbit/s    Measurement of bandwidth (kilobits per second) 
 
LAN    Local Area Network 
 
MSOAP Medical Specialist Outreach Assistance Programme is a 
funding programme of the Commonwealth Department of 
Health and Ageing, Australia. 
 http://www.ruralhealth.gov.au/services/msoap.htm 
 
Multipoint meeting Videoconference involving more than two sites 
simultaneously. 
 
NASA    National Aeronautics and Space Administration 
 
NSW    New South Wales 
 
PC    Personal computer 
 
Peripheral devices Attachments to videoconferencing systems to augment 
their communications or medical capabilities. Examples 
include: electronic stethoscopes, ophthalmoscopes, 
dermascopes, document cameras and scanners. 
 
Point to point meeting  Videoconference involving two sites. 
 
Glossary and abbreviations  xxv 
PIP    Picture in Picture 
 
Prevalence The number of cases or events in a given population, 
usually expressed as a ratio. 
 
PTSS    Patient Travel Subsidy Scheme 
http://www.health.qld.gov.au/services/community/ptss/ 
 
QLD    Queensland 
 
QH    Queensland Health   
http://www.qld.gov.au/ 
 
QTN    Queensland Telemedicine Network 
 
RCH    Royal Children’s Hospital, Brisbane 
 
RCT Randomised controlled trial 
 
Real-time Sends and receives audio / video / data simultaneously, 
without more than a fraction of a second delay. 
Applications that are transmitted within a few seconds are 
sometimes called near real-time. Compare store-and-
forward. 
 
RN    Registered Nurse 
 
SD    Standard deviation 
 
SPPBU   Stuart Pegg Paediatric Burns Unit 
 
Store-and-forward Captured audio clips, video clips, still images, or data that 
are transmitted or received at a later time (sometimes no 
more than a minute). Email is a store-and-forward system. 
Enables asynchronous communication, with the 
advantage of not needing concurrent participant 
involvement. Compare to real-time. 
 
Telehealth General term relating to the delivery of health services 
over a distance using a communication technique. 
 
Telepaediatrics The delivery of paediatric and child health services to 
regional and remote sites using a range of online 
communication techniques including email, 
videoconferencing and telephony. 
 
Telstra    Telecommunications provider (Australia) 
 
TV    Television 
 
xxvi  Glossary and abbreviations 
UQ    University of Queensland  
http://www.uq.edu.au/ 
 
URL     Uniform Resource Locator (World Wide Web address) 
 
US    United States 
 
WA    Western Australia 
 
WHO    World Health Organisation 
 
WWW    World Wide Web 
 
 
